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Relevant previous studies:
Entrapped air pocket at a wall
The impact of a flat plate
Entrapped air pocket under a structure
Air pocket slamming during sloshing
Present study:
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− sin θ cos θ
]{
x
y
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I2 =
∫
d log r
dn
dξ =
∫
d log r
dη
dξ
=
∫
d log r
dr
dr
dη
dξ = η
∫
1
ξ2 + η2
dξ
= arctan
ξ
η
+ C.
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r =
√
ξ2 + η2. 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I1 =
∫
log rdξ =
∫
1 · log rdξ
= ξ log r −
∫
ξ
∂ log r
∂ξ
dξ 
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= ξ log r −
∫
ξ2
ξ2 + η2
dξ
= ξ log r − ξ + η arctan ξ
η
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I3 =
∫
ξ log rdξ
= ξ
∫
log rdξ −
∫ ∫
log rdξdξ 
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= ξ
[
ξ log r − ξ + η arctan ξ
η
]
−
∫ [
ξ log r − ξ + η arctan ξ
η
]
dξ
=
r2
4
log r2 − ξ
2
4
.
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I4 =
∫
ξ
∂ log r
∂η
dξ = η
∫
ξ
ξ2 + η2
=
η
2
log r2.
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I2i,j = arctan
ξ2
η
− arctan ξ1
η
!
I1i,j =
1
2
[ξ2 log r
2
2 − ξ1 log r21]− (ξ2 − ξ1) + ηI2i,j "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I3i,j =
1
4
[r22 log r
2
2 − r21 log r21 − ξ22 + ξ21 ]  
I4i,j =
η
2
[
log r22 − log r21
]
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∂2φ
∂x2
+
∂2φ
∂y2
= 0 
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∂2(ρφ− ρgφg)
∂t2
= −ρgφy 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dφ
dn
= 0 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  !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h0
∂2φg
∂x2
= φy 
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∂φg
∂x
= 0  x = ±L
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∂2ϕ
∂x2
+
∂2ϕ
∂y2
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(ρgϕg − ρϕ)ω2 = −ρgϕy  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dϕ
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ϕ = Cm cos (πm(x+ L/2)/L)
cosh (πm(y +H)1/L)
cosh (πmH/L)
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Cm = − πmh0
L tanh
(
πmH
L
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ω2m =
ρgh0
(ρg − ρCm)
(
πm
L
)2
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R(t) =
ζaω1
h0
(
L
π
)2
cos (ω1t). !-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ug(x, t) = − 1
h(x, t)
∫ x
0
∂h
∂t
dx =
V0x
h
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p(x, t) = ρg
∫ L
x
∂ug(x
′, t)
∂t
+ ug(x
′, t)
∂ug(x
′, t)
∂x′
∂x′. ! .$
  	 ug   &
∂ug
∂t
=
V 20 x
h2
∂ug
∂x
=
V0
h
− V0x
h2
∂h
∂x
.
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I1 = ρg
∫ L
x
∂ug(x
′, t)
∂t
= ρgV
2
0
∫ L
x
x′
h2
dx′ ! "$

I2 =
ρg
2
∫ L
x
∂u2g
∂x
dx′ =
ρgU
2
0
2
[(
L
hL
)2
−
(
x
h
)2]
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p(x, t) = I1 +
ρgV
2
0
2
(
L2
h2L
− x
2
h2
)
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∂ρg
∂t
+
∂(ρgug)
∂x
= −1
h
(
∂h
∂t
+ ug
∂h
∂x
)
ρg ()%*+
∂ρgug
∂t
+
∂(ρgu
2
g + p)
∂x
= −1
h
(
∂h
∂t
+ ug
∂h
∂x
)
ρgug ()%,+
∂E
∂t
+
∂ug(E + p)
∂x
= −1
h
(
∂h
∂t
+ ug
∂h
∂x
)
(E + p) ()%"+
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1
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